Uniform Cantilever Beams 
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Fig. 20.5 Short cantilever notation for deriving form factor. 


Integrating this energy over the entire beam, we get 
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(20.19c) 


The work done by the load W in translating the end of the cantilever beam by the amount 
Y s is equal to 


(2Q.19d) 

(20.19d), and the total shear energy stored, Eq. (20.19c), 

(20.19e) 

The form factor in Eq. (20.19e) is 6/5, which means that the actual shear deflection 
is 6/5 times that obtained if the shear stress were assumed to be uniform. The shear 
distribution factor for the rectangular section, however, is 3/2, as shown by Eq. (20.19a) 
when x = 0. ♦ 

A brief summary of shear deflection formulas intended for more common cases 
of cantilever loading is given in Table 20.2. The table also includes the ratios of 
shear to bending deflections, indicating that basically the limiting nondimensional 
ratios such as ( h/L ) 2 and ( r/L ) 2 define the effect of shear deformation on the total 
beam deflection. For example, assuming that shear deflection should not exceed, 
say, 10% of the total deflection for case 1 in Table 20.2, the limiting ratio of beam 
span/depth calculates to be 2.6. Hence, for any contribution due to shear to be 
less than 10%, the beam span/depth ratio must be higher than 2.6. Although the 
10% magnitude was selected rather arbitrarily, it is not unreasonable because the 
basic mechanical properties and manufacturing tolerances are seldom known with 
the accuracy better than 5 to 10%. 
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Equating the work done, Eq. 
gives 
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